Selection of high affinity human neutralizing antibodies to VEGFR2 from a large antibody phage display library for antiangiogenesis therapy.
Compelling evidence suggests that vascular endothelial growth factor (VEGF) and its receptors play an important role in angiogenesis associated with tumor growth and metastasis. VEGF exerts its biologic activities through 2 transmembrane tyrosine kinase receptors: the fms-like tyrosine kinase receptor (Flt-1, or VEGFR1) and kinase insert domain-containing receptor (KDR or VEGFR2). We have previously produced a panel of antibodies directed against KDR from mice immunized with the recombinant form receptor. These antibodies efficiently neutralized VEGF-induced KDR activation and mitogenesis of human umbilical vascular endothelial cells (HUVEC). Murine antibodies, however, may not be suitable candidates for human therapy because of their propensity to elicit human anti-mouse antibody response. Here we isolated several high-affinity human Fab antibody fragments directed against KDR from an antibody phage display library constructed from the pooled B lymphocytes of nonimmunized healthy human donors. These human Fab fragments bind specifically to KDR with nanomolar affinity and block KDR/VEGF interaction with IC(50) of approximately 2-20 nM. Further, they effectively inhibit VEGF-stimulated mitogenesis of HUVEC and migration of human leukemia cells. Epitope mapping studies demonstrated that all neutralizing human antibodies bound the epitope(s) located within the first 3 N-terminal immunoglobulin-like domains of KDR, the same region that encompasses the binding site of VEGF. Our results suggest that these human anti-KDR antibodies may have potential application in the treatment of cancer and other diseases in which pathologic angiogenesis occurs.